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components. One component originates from the electric flux via the SOI 

layer and the other via the buried layer. The buried 

insulator engineering which controls the thickness and the 

dielectric constant of the buried layer is effective in 

reducing the latter component. The gate length limit can be 

reduced by 23% by the buried air gap structure where the 

dielectric constant of the buried layer is 1.0. 
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06426994 Genuine Article#: YR906 Number of References: 17 

Title: The influence of the buried oxide defects on the 

gate oxide reliability and drain leakage currents of the 
silicon-on-insulator metal-oxide-semiconductor field-effect transistors 

(ABSTRACT AVAILABLE) 

Author (s): Iwamatsu T (REPRINT) ; Ipposhi T; Yamaguchi Y; Imai Y; Maegawa S 

; Tsubouchi N; Nishimura T 
Corporate Source: MITSUBISHI ELECTR C0RP,ULSI LAB , 4-1 MIZUHARA/ ITAMI/HYOGO 

664 /JAPAN/ (REPRINT) 
Journal: JAPANESE JOURNAL OF APPLIED PHYSICS PART 1 - REGULAR PAPERS SHORT 

NOTES & REVIEW PAPERS, 1997, V36, N12A (DEC), P7104-7109 
ISSN : 0021-4922 Publication date: 19971200 

Publisher: JAPAN J APPLIED PHYSICS, DAINI TOYOKAIJI BLDG 24-8 SHINBASHI 
4-CHOME, MINATO-KU TOKYO 105, JAPAN 

Language: English Document Type: ARTICLE 

Abstract: The relation between gale oxide and buried 

oxide (BOX) reliabilities was investigated for several silicon on 
insulator (SOI) materials. The yield values of the gale 
oxide breakdown depend on the BOX leakage currents. The gate 
leakage currents and BOX leakage currents were observed at the same 
position by optical luminescence. By scanning electron microscope (SEM) 
observation at the luminescence region in the low-dose separation by 
implanted oxygen (SIMOX) substrate, it was round that the SOI layer had 
disappeared, and voids appeared in the BOX layer. In addition, Q(bd) of 
the gate oxide was low in the capacitor where the BOX leakage 
currents were observed. It is thought that the crystalline quality of 
the SOI layer on the imperfect BOX layer sas degraded, causing the 
gate leakage currents. Moreover, it was observed that the yield 
value of the drain leakage currents of the SOI 

metal-oxide- semiconductor field-effect transistors (MOSFET's) also 
depended on the BOX leakage currents. 
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ISSN: 0021-4922 

Language: ENGLISH Document Type: ARTICLE 

Abstract: The influence of buried oxide thickness on 

short-channel effects in silicon-on-insulator metal-oxide-semiconductor 

field-effect transistors (SOI MOSFET's) is investigated. It 

is shown by analytical modeling and numerical simulation that, although 

a thin buried oxide helps to reduce the charge -sharing 

component of source and drain electric fields through the 

oxide layer, substrate depletion underneath the thin 

buried oxide counteracts the oxide thinning. Although 

this effect is desired below the source and drain 

regions to maintain the SOI inherent low junction capacitances, 

it is detrimental to short-channel -effect suppression. The calculated 

results are experimentally confirmed on 0 . 1 mu m SOI MOSFET 

• s fabricated on both standard and low-dose 

separation-by-implanted-oxygen (SIMOX) substrates. A new structure for 

0.15 mu m SOI MOSFET applications on a thin buried 

oxide substrate is proposed in which substrate depletion below 

the channel - forming region can be suppressed locally using self -aligned 

deep ion implantation. 
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(NO REFS KEYED) 

Title: 2 -DIMENSIONAL DEVICE SIMULATION OF 0.1 -MU THIN-FILM SOI MOSFETS ( 

Abstract Available) 
Author (s) : JOACHIM HO; YAMAGUCHI Y; ISHIKAWA K; KOTANI N; NISHIMURA T; 

TSUKAMOTO K 

Corporate Source: MITSUBISHI ELECTR CO, LSI LAB / I TAM I / HYOGO 664/JAPAN/ 
Journal: IEICE TRANSACTIONS ON ELECTRONICS , 1992, VE75C, N12 (DEC), P 

1498-1505 
ISSN: 0916-8524 

Language: ENGLISH Document Type: ARTICLE 

Abstract: Thin- and ultra-thin- film SOI MOSFET's are promising 

candidates to overcome the constraints for future miniaturized devices. 
This paper presents simulation results for a 0.1 mum gate length 
SOI MOSFET structure using a two-dimensional/ two-carrier 
device simulator with a nonlocal model for the avalanche induced 
carrier generation. For the suppression of punchthrough effect in 
devices with a channel doping of 1 x 10(16) cm-3 and 5 nm thick 
gate oxide it is found that the SOI layer thickness has to be 
reduced to at least 2 0 nm. The thickness of the buried 
oxide should not be smaller than 50 nm in order to avoid the 
degradation of thin SOI performance advantages. Investigating ways to 
suppress the degradation of the subthreshold slope factor at these 
device dimensions it was found in contrast to the common expectation 
that the S-f actor can be improved by increasing the body doping 
concentration. This phenomenon, which is a unique feature of thin-film 
fully depleted SOI MOSFET's, is explained by an analytical 
model. At lower doping the area of the current flow is reduced by a 
decreasing effective channel thickness resulting in a slope factor 
degradation. Other approaches for S-f actor improvement are the 
reduction of the channel edge capacitances by source/drain 
engineering or the decrease of SOI thickness or gate oxide 
thickness. For the latter approach a higher permittivity gate 
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mobility is enhanced in the GAA devices. Using the measured drain 

current versus gate voltage characteristics, the modeling parameters 

can be obtained. Several current -voltage methods are employed to verify the 

extracted parameters. 
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01400125 AAD9505658 

DEVELOPMENT OF NEW CHARACTERIZATION TECHNIQUES FOR THIN-FILM 
SI LI CON -ON -INSULATOR (SOI) MATERIALS AND DEVICES (THIN FILMS) 

Author: YANG, PING -CHANG 

Degree: PH.D. 

Year: 1993 

Corporate Source/Institution: THE UNIVERSITY OF FLORIDA (0070) 
Source: VOLUME 55/10-B OF DISSERTATION ABSTRACTS INTERNATIONAL. 
PAGE 4539. 132 PAGES 

This research effort mainly deals with the development of new 
electrical and optical characterization techniques and the modeling of 
thin-film si licon-on-insulator (SOI) materials and 

devices for VLSI applications. It consists of three parts: In the first 
part, a contactless optical technique for mapping and determination of film 
and substrate carrier lifetimes in SIMOX (Separation by IMplantation of 
OXygen) SOI wafers has been developed for evaluating the quality of 
incoming wafer lots to avoid fabricating VLSI circuits on poor quality SOI 
materials. In the second part, two electrical characterization techniques 
using test structures of thick- and thin-film SOI MOSFETs for determining 
the interface properties of the SOI devices are presented. In the third 
part, analysis of current -voltage characteristics and extraction of 
small- signal parameters for fully depleted SOI MOSFETs are discussed. 

Mapping of the film and substrate carrier lifetimes in a SIMOX wafer 
has been carried out by using a contactless dual beam optical modulation 
(DBOM) technique. The DBOM method is based on the modulation of 
transmission intensity of an infrared (IR) probe-beam by a visible 
pump-beam (h$\nu\ge {\rm E}\sb{g})$ via free carrier absorption in the 
SIMOX wafer. A theoretical model has been developed to extract the excess 
carrier lifetimes from the DBOM technique. 

The modified High-Low- Frequency (HLF) transconductance method is 
applied to characterize the properties of film/front -gate-oxide 
and f ilm/buried-oxide interfaces of partially and fully 

depleted SOI MOSFETs operating in linear region. A new threshold voltage 
method is developed for characterizing the interface state densities 
profile in thin (fully depleted) film SOI MOSFETs. This technique is 
particularly attractive since it requires only simple static drain 
current measurements . 

The current-voltage characteristics for a fully depleted SOI 
MOSFET is analyzed by relating the inversion charge density to the 
front surface potential from the theories developed for bulk Si and SOI 
MOSFETs. The analysis, which is valid for back surface depletion and 
accumulation, gives correctly the threshold voltage, the drain 
current, and the transconductance in all regions of operation. The 
charge-sheet model and strong-inversion assumption are used in this 
analysis. Based on the current-voltage characteristics and 
charge -neutrality relation, small-signal parameters for a thin-film 
SOI MOSFET are extracted. 
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{c)2002 Japan Science and Tech Corp(JST) . All rts. reserv. 

01738745 JICST ACCESSION NUMBER: 93A0120343 FILE SEGMENT: JICST-E 
Special Issue on SOI (Si on Insulator) Devices. Two-Dimensional Device 

Simulation of O.l.MU.m Thin-Film SOI MOSFET's. 
JOACHIM H-0 (1); YAMAGUCHI Y (1); ISHIKAWA K (1); KOTANI N {!); NISHIMURA T 

(1) ; TSUKAMOTO K (1) 
(1) Mitsubishi Electric Corp., Itami-shi, JPN 

IEICE Trans Electron ( Inst Electron Inf Commun Eng) , 1992, VOL . E75 -C , NO . 12 , 

PAGE. 1498-1505, FIG. 15, REF.22 
JOURNAL NUMBER: L1370AAA ISSN NO: 0916-8524 

UNIVERSAL DECIMAL CLASSIFICATION: 621.3 82.3 
LANGUAGE: English COUNTRY OF PUBLICATION: Japan 

DOCUMENT TYPE: Journal 
ARTICLE TYPE: Original paper 
MEDIA TYPE: Printed Publication 

ABSTRACT: Thin- and ultra- thin- film SOI MOSFET's are promising 

candidates to overcome the constraints for future miniaturized devices . 
This paper presents simulation results for a O.l.MU.m gate length 
SOI MOSFET structure using a two-dimensional/two-carrier 
device simulator with a nonlocal model for the avalanche induced 
carrier generation. For the suppression of punchthrough effect in 
devices with a channel doping of l*1016cm-3 and 5nm thick gate 
oxide it is found that the SOI layer thickness has to be reduced to at 
least 20nm. The thickness of the buried oxide should not be 
smaller than 50nm in order to avoid the degradation of thin SOI 
performance advantages. Investigating ways to suppress the degradation 
of the subthreshold slope factor at these device dimensions it was 
found in contrast to the common expectation that the S- factor can be 
improved by increasing the body doping concentration. This phenomenon, 
which is a unique feature of thin-film fully depleted SOI 
MOSFET'S, is explained by an analytical model. At lower doping 
the area of the current flow is reduced by a decreasing effective 
channel thickness resulting in a slope factor degradation. Other 
approaches for S-factor improvement are the reduction of the channel 
edge capacitances by source/drain engineering or the decrease of 
SOI thickness or gate oxide thickness. For the latter approach a 
higher permittivity gate insulating material should 

be used in order to prevent tunnelling. The low breakdown voltage can 
be increased by utilizing an LDD structure to be suitable for a 1.5V 
power supply. However, this is at the expense of reduced current drive. 
An alternative could be the supply voltage reduction to 1 . 0V for single 
drain structure use. A dual -gated SOI MOSFET 

has an improved performance due to the parallel combination of two 
MOSFET's in this device. A slightly reduced breakdown voltage indicates 
a larger drain electric field present in this structure, (author 
abst . ) 
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HORIUCHI M; TESHIMA T; TOKUMASU K; YAMAGUCHI K 
Hitachi Ltd, Tokyo, Japan 

Journal: IEEE Transactions on Electron Devices, 1998, 45 (5) 1111-1115 
Language: English 

A new type of silicon-on insulator (SOI) structure has been fabricated by 
using direct bonding technology to bury multilayered films consisting of 
poly-Si and SiO SUB 2 . A device with an ideal epitaxial channel structure 
was fabricated using a conventional MOS process on this novel multilayered 
SOI (100-nm SOl/10-nm SiO SUB 2 /poly-Si/ 500 -nm SiO SUB 2 ) wafer. In this 
device, the highly concentrated p SUP & plus; poly-Si just beneath the nMOS 
channel region acts as a punchthrough stopper, and the buried thin 
back-gate oxide under the SOI layer acts as an impurity 

diffusion barrier, keeping the impurity concentration in the SOI film at 
its original low level. The device fabricated was an ultrathin SOI 
MOSFET capable of operating at a current 1.5 times that of 
conventional hundred-nm devices at low voltages. 



14/3,AB/15 (Item 2 from file: 144) 

DIALOG (R) File 144: Pascal 
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12046443 PASCAL Mo.: 95-0242380 

Numerical prediction for 2 GHz RF amplifier of SOI power MOSFET 
Solid state devices and materials 
OMURA I; NAKAGAWA A 

TARUCHA SEIGO, ed; ARAKAWA YASUHIKO, ed; FUKUMA MASAO, ed; FURUYA 
KAZUHITO, ed; HORIKOSHI YOSHIJI, ed; IMAI HAJIME, ed; ISHIWARA HIROSHI, ed; 
KARAYAMA YOSHIFUMI, ed; MIYAO MASANOBU, ed; NAKASHIMA HISAO, ed; SHIRAKI 
YASUHIRO, ed; SUSAKI WATARU, ed; YOSHIMI MAKOTO, ed 

Toshiba Corp., res. development cent., Saiwai-ku Kawasaki 210, Japan 

Japan Society of Applied Physics, Tokyo, Japan. 

SSDM'94. International conference (Yokohama, Kanagawa JPN) 1994-08-23 
Journal: Japanese journal of applied physics, 1995, 34 (2B p.l) 827-830 
Language: English 

RF performance of a metal-oxide-semiconductor field effect transistor 
(MOSFET) on silicon-on- insulator (SOI) with 0.5 mu m gate length and 
2 mu m buried oxide thickness has been numerically predicted 
using a 2-D device simulator to check its applicability to digital cellular 
telephones. The device has been found to have excellent performance for a 2 
GHz high-power amplifier at a power supply of 2.8 V. The calculated cutoff 
frequency and maximum frequency of oscillation for the intrinsic MOSFET are 
23 GHz and 65 GHz, respectively. The SOI MOSFET is a promising 
candidate for replacing GaAs MESFETs in 2 GHz RF applications 
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04464719 

E.I. No: EIP96083273072 
Title: Ultra-thin, highly uniform thin film SOI MOSFET with 
low series resistance using pattern-constrained epitaxy (PACE) 

Author: Wong, H.-S.; Chan, K. ; Lee, Y . ; Roper, P.; Taur, Y . 

Corporate Source: I.B.M. Thomas J. Watson Research Cent, Yorktown 
Heights, NY, USA 

Conference Title: Proceedings of the 1996 Symposium on VLSI Technology 
Conference Location: Honolulu, HI, USA Conference Date: 

19960611-19960613 

E.I. Conference No.: 45102 

Source: Digest of Technical Papers - Symposium on VLSI Technology 1996. 
IEEE, Piscataway, NJ, USA, 96CH35944 . p 94-95 
Publication Year: 1996 
CODEN: DTPTEW ISSN: 0743-1562 
Language: English 

Abstract: We report a novel fabrication process for a self -aligned, 
ultra-thin, highly uniform thin film SOI MOSFET with low series 
resistance. SOI films as thin as 11 nm with 5% uniformity across the wafer 
was achieved. Self -aligned, ultra-thin SOI n-MOSFET's with 8 nm- 50 nm 
undoped channel were fabricated. Excellent device characteristics (L//e//f 
f equals 0.2 mu m, g//m equals 242 mS/mm, R//s/////d equals 333 Omega - mu 
m, A//v(g//m/g//d) equals 43) were obtained. (Author abstract) 10 Refs. 
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03347006 

E.I. Monthly No: EI9112157681 

Title: An analytical model for snapback in n-channel SOI 
MOSFET ' S . 

Author: Huang, J. S. T.; Kueng, Jeffrey S.; Fabian, Terry 
Corporate Source: Honeywell, Inc, Plymouth, MN, USA 

Source: IEEE Transactions on Electron Devices v 38 n 9 Sep 1991 p 
2082-2091 

Publication Year: 1991 

CODEN: IETDAI ISSN: 0018-9383 

Language: English 

Abstract: An analytical snapback model for n-channel silicon 
-on-insulator (SOI) transistors with body either tied to the source or 
floating is been presented. The snapback is modeled as a nonlinear feedback 
system leading to negative transconductances from which the jump in current 
can occur at the point of instability. The crux of this model is based on 
the strong dependence of the transistor threshold voltage on the body 
potential when the body potential is above the transistor surface potential 
at strong inversion. No parasitic bipolar action is invoked to account for 
the snapback phenomena. The model correctly predicts the occurrence of 
hysteresis /latch phenomena and the conditions under which the current jump 
occurs despite some gross approximations in the electric field and the 
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CODEN: EACMES ISBN: 4-930813-07-7 
Language: English 

Abstract: The epitaxial growth of Si films on CaF//2/ 
Si heteroepitaxial structures and characteristics of MOSFET's 
fabricated in the Si/CaF//2/Si structures are investigated. 
Both the growth of the Si/CaF//2/Si structures and the 

fabrication of MOSFET's are performed at temperatures below 800 DEGREE C. 

For the growth of Si films, a new growth method, which involves in 

situ deposition of a thin ( LESS THAN EQUIVALENT TO lOnm) Si onto the 

CaF//2 surface at room temperature prior to deposition of Si at 

elevated temperatures, has been developed in order to prevent interfacial 

reaction between deposited Si and underlying CaF//2. Al gate 

n-channel MOSFET's, which are electrically isolated from the substrates, 

have been fabricated by utilizing plasma enhanced CVD SiO//2 as the gate 

insulator. The maximum field effect mobility of about 180 cm**2/V X (TIMES) 

s has been obtained. 8 refs. 
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Title: SIMULATION OF DEEP DEPLETED SOI MOSFET'S WITH BACK 
POTENTIAL CONTROL. 

Author: Balestra, Francis; Brini, Jean; Gentil, Pierre 

Corporate Source: CNRS, Lab de Physique des Composants & Semiconducteurs , 
Grenoble, Fr 

Source: Physica B: Physics of Condensed Matter & C: Atomic, Molecular and 
Plasma Physics, Optics v 129 B-C n 1-3 Mar 1985, Solid State Devices 1984, 
Proc of the 14th Eur Solid State Device Res Conf, Incl Solid State Device 
Technol, Lille, Fr, Sep 10-13 1984 p 296-300 

Publication Year: 1985 

CODEN: PHBCDQ ISSN: 0165-1757 

Language: ENGLISH 

Abstract: The authors consider SOI MOSFET structures of N and 
P types for which a control of the back potential of the epi 
layer is obtained by using a back gate. The action of the interface 
parameters on the back and front threshold voltages is analyzed in the case 
of a strong coupling between the front and back interface (lightly doped 
epi layer) . This analysis is carried out by a numerical 

simulation of Poisson's equation throughout the structure. They thus obtain 
the potential profile and the electron and hole densities, as a function of 
front (V//g//l) and back (V//g//2) gate voltages. 6 refs. 
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scaling of metal-oxide-semiconductor field-effect transistors ( 

ABSTRACT AVAILABLE) 
Author (s): Duncan A (REPRINT) ; Ravaioli U; Jakumeit J 
Corporate Source: INTEL CORP, /HILLSBORO// OR/ 97124 (REPRINT); UNIV 

ILLINOIS , BECKMAN INST, COORDINATED SCI LAB/URBANA//IL/61801 ; UNIV 

COLOGNE, INST PHYS 2/D-50937 COLOGNE/ /GERMANY/ 
Journal: IEEE TRANSACTIONS ON ELECTRON DEVICES , 1998, V45, N4 (APR), P 

867-876 

ISSN: 0018-9383 Publication date: 19980400 

Publisher: IEEE- INST ELECTRICAL ELECTRONICS ENGINEERS INC, 345 E 47TH ST, 

NEW YORK, NY 10017-2394 
Language: English Document Type: ARTICLE 

Abstract: A full-band Monte Carlo (MC) device simulator has been used to 

study the effects of device scaling on hot electrons in different types 
of n-channel metal -oxide-semiconductor field-effect transistor (MOSFET) 
structures, Simulated devices include a conventional MOSFET with a 
single source/drain implant, a lightly-doped drain (LDD) MOSFET, a 
silicon-on-insulator (SOI) MOSFET, and a MOSFET built 
on an epitaxial layer on top of a heavily-doped ground 
plane, Different scaling techniques have been applied to the devices, 
to analyze the effects on the electric field and on the energy 
distributions of the electrons, as well as on drain, substrate, and 
gate currents, The results provide a physical basis for understanding 
the overall behavior of impact ionization and gate oxide injection and 
how they relate to scaling, The observed nonlocality of transport 
phenomena and the nontrivial relationship between electric fields and 
transport parameters indicate that simpler models cannot adequately 
predict hot carrier behavior at the channel lengths studied (sub-0.3-mu 
m) . In addition, our results suggest that below 0.15 mu m, the 
established device configurations (e.g., LDD) that are successful at 
suppressing the hot carrier population for longer channel lengths, 
become less useful and their cost -effectiveness for future circuit 
applications needs to be reevaluated. 
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Epitaxial CoSi SUB 2 growth for source/drain contacts of a ultra-thin 
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silicon on insulator (SOI) MOSFET is discussed. In order 
to attain low series resistance, heavily doped Si diffusion layer 
should be left undepleted under the grown CoSi SUB 2 . Contact resistance 
between epitaxial CoSi SUB 2 and n SUP + Si (001) increases when less 
than I nm Co is deposited. A salicide compatible process, forming a thin 
epitaxial CoSi SUB 2 template by oxide mediated epitaxy followed by 
reaction deposition epitaxy to increase thickness, is effective in growing 
CoSi SUB 2 epitaxially up to a few tens of nm. 
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